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SPECIFICATION 



1. Title of the Invention 

PRODUCTION METHOD OF 2 - ( 4 -ALKYLPHENYL ) PROPIONIC ACID 



2 - Claim 

A method for producing 2- ( 4 -alkylphenyl) propionic 
acid represented by general formula (I): 

( I ) */ -(oV-: chcooh 



wherein t 

2- ( 4 -alkylphenyl) -2-amlnoproplonlc acid represented 
by general formula (II)i 

CKj 

CI) R/ -©-<|-cooh 

HHJ 

is subjected to diazotization deooiuposltion in aqueous acid 
solution ; and 

the obtained 2 - ( 4 - alkylphenyl ) - 2 - oxypropionlc acid 
represented by general formula (III): 

CI) R/ -<O>-<}-C00H 
OH 

is subjected to hydrogenolysis 
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(herein, Ri is a group selected from alkyl groups suah as 
methyl, ethyl , propyl , n-butyl, isobutyl, n-pentyl and the 
like ) . 

3. Detailed Description of the Invention 

The present invention relates to a method for 
producing 2- ( 4-alkylphenyl) propionic acid represented by the 
general formula ( I ) t 

CU.V 

< I ) K/ -^C^-CHCOOH 

(herein, Ri is a group selected from alkyl groups such as 
methyl, ethyl, propyl, n-butyl, isobutyl, n-pentyl and the 
like) [hereinafter referred to as compound (I)], More 
specifically, the present invention relates to a method for 
producing 2- ( 4-alkylphenyl) propionic acid, in which 2-(4~ 
alkylphenyl)-2-aminopropionlo aold represented by general 
formula ( II ) i 

_ 9H, 
<B> K/~<aVc-cboH 

(herein, R x indicates the same thing as above) [hereinafter 
referred to as compound (II)] is subjected to dlazotlzatlon 
decomposition in aqueous aaid solution; and the resultant 2- 
( 4-alkylphenyl ) - 2 -oxypropionic acid represented by general 
formula (III)i 

(herein, Ri indicates the same thing as above) [hereinafter 
referred to as compound (III)] is subjected to 
hydrogenolysis. The objective o£ the present invention is 
to provide a novel industrial production method of 2- (4- 
alkylphenyl) propionic acid. 
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Conventional production methods of 2- (4- 
alkylphenyl) propionic acid are described in, for example, 
Japanese Publication for Opposition Nos. 40-7491 , 43-22297 
and 47-18105, and Japanese Laid-open Publication No, 51- 
95035. 

In the method described in Japanese Publication for 
Opposition No. 40-7491, 2- ( 4 -alkyphenyl) propionic acid is 
obtained through 4 steps. However, the resultant 2- (4- 
alkyphenyl ) propionic acid contains alkylphenyl acetic ester 
of the material and it is difficult to be purified* 

In the method described in Japanese Publication for 
Opposition No. 43-22297, 4- alky Iphenyle thane derivative 
represented by general formula (IV): 

(herein, R 2 is alkyl group, X is nitrlle, oarboxylate, 
amide) is hydrolyzed to obtain 2- ( 4 -alkyphenyl ) propionic 
acid. This method has a drawbaak in that the compound 
represented by general formula (IV) is difficult to 
synthesize. 

In the method described in Japanese Publication for 
Oppo sit ion No. 47-18105, 2 - ( 4 - alkyphenyl ) - 2 - aminoprop ionic 
acid is synthesized from hydantoln represented by general 
formula (V) : 

(v) «>-<°>P\ 0 

( herein , R 3 is alkyl group ) , and amino group of 2 - ( 4 - 
alkyphenyl) -2 -aminoproplonic acid is alkylated and subjected 
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to hydrogenolysis to obtain 2- ( 4 -allcyphenyl) propionic acid. 
This method requires severe conditions for reaction to 
obtain 2- ( 4-alkyphenyl) -2-aminopropionlc aoid from the 
compound represented by general formula (V), Also, post 
processing of the subsequent alkylatlon reaction is 
troublesome „ Thus , 2- ( 4 -alJcyphenyl > - 2 -alkylaminopropionic 
acid is required to be purified. 

In the method described in Japanese Lald-Open 
Publication No. 51-95035, a compound represented by general 
formula (VI) : 

(M) -*^-COCHj 

(herein, R 4 is linear or branch shape lower alkyl group 
where the number of carbons is 1-4) is reacted with sodium 
cyanide or potassium cyanide and hydrochloric aoid, and then 
hydrolyzed with caustic alkali to obtain 2- ( 4-alkylphenyl) - 
2-hydroxyaminopropionic acid, and the compound obtained is 
subjected to hydrogenolysis to obtain 2-(4- 
alkyphenyl) propionic acid. This method has problems in that 
the yield of 2 - ( 4 -alkyphenyl ) - 2 -hydroxyaminopropionic acid 
is low and cyanide gas is generated during operation. Thus, 
the method is not industrially advantageous. 

As described above, the conventional methods have 
various problems and are not industrially advantageous. As 
a result of studies on methods for producing 2-(4- 
alkyphenyl) propionic acid, the present inventors found that, 
according to the method of the present invention, reaction 
and post -processing of the reaction are easy, there is no 
intermediate which Is difficult to be synthesized, the 
number of steps Is low, and the target compounds can be 
obtained in high yield, and complete the present invention. 

4 



Jul. 20 0 3 23 : 55 S. YAMAMOTO OSAKA 



NO. 8377 P. 11 



SHUSAKU YAMAMOTO 



Your Ref.t CD01351 

Japanese Laid-Open Publication No. 53*34745 



Hereinafter,, the present invention will be described 
in detail. 

According to the present invention, the compound (II) 
represented by general formula (II) is subjected to 
diazotizatlon decomposition in an acid aqueous solution. 
The resultant compound (III) represented by general formula 
(III) is subjected to hydrogenolysis . Thus, the compound 
(I) is represented by general formula (I). 



(Herein, R x denotes the some thing as above.) 

The material compound of the present invention, 
compound (II) is obtained by following a known method. For 
example, it can be obtained by hydrolyzing hydantoln 
represented by general formula (V) as in a method described 
in Japanese Publication for Opposition No. 47-18105. 

The target compound (I) is produced from the material 
compound (II) as follows. 

Compound ( II ) is dissolved In an aqueous solution 
including acid 2-5 times in mol. An aqueous solution of 
nitrite soda 1-3 times in mol Is added dropwise. The acid 
used may be hydrochloric acid, sulfuric acid, acetic acid or 
the like. The reaction temperature Is 30-50°C. The time 
for reaction is 3-5 hours. After reaction, the precipitated 
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crystal is filtered, washed with water sufficiently, and 
dried. Thus, compound (III) is obtained. The yield is 85- 
90%. Next, compound (III) is dissolved in a solvent such as 
methanol, ethanol, n-hexane, acetic acid or the like. Then, 
an appropriate amount (In general, about 5%) of contact 
reduction catalyst such as palladi vim- carbon or Raney nickel 
is added and hydrogenolysis is performed at a pressure 
between atmospheric pressure and 30 atmospheres . The 
preferable temperature is between ambient temperature and 
70°C. When absorption of hydrogen stops, the catalyst is 
filtered out. Then, the filtrate Is concentrated or poured 
into water and extracted with solvent. As an extraction 
solvent, organic solvent which is not mixed with water, such 
as ether, ethyl acetate, benzene, n-hexane or the like may 
be used. If concentrate is used, as it is, and If an 
extracted liquid is used, after concentration, 
reorystallizatlon la performed from petroleum benzln, 
ligroin, or n-hexane by the usual method. Thus, white 
crystals of compound (I) can be obtained. The yield is 80- 
85%. 

Hereinafter, examples showing the embodiments of the 
present invention will be described. 

Example 1 

As Production of 2-(4-isobutylphenyl)-2-oxypropionlc acid 

4S g of 2-(4 - isobutylphenyl ) - 2 -amlnopropionic acid 
was dissolved in a liquid obtained by diluting 71.5 ml of 
concentrated hydrochloric acid in 225 ml of water. A 
solution of 31.8 g of sodium nitrite dissolved in 90 ml of 
water was added dropwlse thereto over 3 hours, while being 
stirred, with the temperature kept at 30°C. The 
precipitated crystals were filtered, washed with water and 
dried. Thus, 2- ( 4 -Isobutylphenyl) -2-oxyproplonic acid can 
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be obtained. The yield was 87% and melting point was 106- 
107°C. 



kmr : <f £Sa /j PP " : A r * % A 9 J 




coou ) 



- COOH) 



B: Production of 2- ( 4-isobutylphenyl) propionic acid 

9.6 g of the obtained 2- (4-isobutylphenyl) -2- 
oxypropionic acid was dissolved in 40 ml of acetic acid. 
1.5 g of 5% palladium- carbon was added thereto and reacted 
for 7 hours under high hydrogen partial pressure (about 30 
atmospheres), with the temperature kept at 60°C. The 
catalyst was filtered out and the filtrate was concentrated. 
The residue was dissolved in 10 ml of n-hexane, and crystals 
are precipitated. The precipitated crystals are filtered 
and dried. Thus, white crystals having melting point of 74- 
75°C was obtained. The yield was 85%* The produat did not 
exhibit any drop in melting point even when it was mixed 
with an authentic sample of 2- ( 4 -ieobutylphenyl) propionic 
acid* The IR spectrum of the product matches that of an 
authentic sample. 

Example 2 

9*6 g of 2- ( 4-isobutylphenyl) -2-oxypropionio acid 
obtained in Example 1-A was dissolved in 40 ml of ethanol. 
3 g of Raney nickel was added thereto and reacted for 10 
hours under high hydrogen partial pressure (about 30 
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atmospheres) , with the temperature Kept at 50°C. After the 
reaction, processes similar to those of Example 1 were 
performed. White crystals having melting point of 74-75°C 
was obtained- The yield was 80.5%. The product did not 
exhibit any drop in melting point even when it was mixed 
with an authentic sample of 2- (4-isobutylphenyl) propionic 
add. The IR spectrum of the product matches that of an 
authentic sample. 

Example 3 

9.6 g of 2- ( 4-isobutylphenyl ) -2-oxyproplonlc acid 
obtained in Example 1-A and 5 g of sulfuric acid were 
dissolved in 40 ml of acetic acid. 0.5 g of palladium- 
carbon was added thereto and reacted for 15 hours under 
hydrogen gas at atmospheric pressure, with the temperature 
kept at 60°C. After the reaction, the reaction solution was 
poured into 300 ml of water. The reaction solution was 
extracted with 200 ml of ether. The ether layer was washed 
with water twice. The resultant solution is dried with 
anhydrous sodium sulfate and concentrated. Then, the 
residue was dissolved in 10 ml of n-hexane and crystals were 
precipitated. Thus, white crystals having a melting point 
of 74-75°C was obtained. The yield was 83%. The product 
did not exhibit any drop in melting point even when it was 
mixed with an authentic sample of 2- (4- 

isobutylphenyl) propionic acid. The IR spectrum of the 
product matches that of an authentic sample. 
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AMENDMENT 

Date: October 28, 1976 

To: Commissioner of the Patent Office 

1. Identification of the Case 
Patent Application No. 51-109090 

2. Title of the invention 

PRODUCTION METHOD OF 2- ( 4-ALKYLPHENYL) PROPIONIC ACID 

3. Party Submitting Amendment 
Relationship with the case: Applicant 
Postal code: 100 

Address: 1-6-1, Ote-machi, Chiyoda-ku, Tokyo 
Name: (102) Kyowa Hakko Kogyo Co., Ltd. 

(Tel: 03-201-7211 Extension number: 253) 
Representative: Hlroshl TAKADA 

4. Item to be Amended 

Detailed Description of the Invention section in Speci- 
fication 

8 . Amendments 

(1) The description "alkylphenyl acetic ester of the 
material" in lines 8-9 on page 3 of the specification is 
amended to "alkylphenyl acetic acid". 

(2) 
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In the last line on page 3 of the specification Is amended 
to: 




(3) The description "hydroxypr op Ionic acid" in the last line 
of page 4 and the fourth line on page 5 of the specification 
is amended to "oxypropionio acid". 
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